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Tl - Laser cutting apparatus for dismantling pipes - has condensing mirror base with condensing focal mirror to 

irradiate laser light on processed object 
PR -JP1 9970247993 19970912 

PN - JP3342363B2 B2 20021 1 05 DW200275 B23K26/00 004pp 

- JP1 1077353 A 19990323 DW1 99922 B23K26/00 004pp 
FA - (MITO ) MITSUBISHI JUKOGYO KK 

!C - B23K26/00 ;B23K26/08 ;G02B7/198 ;G02B27/00 

X - J1 1077353 NOVELTY - The apparatus has a condensing mirror box §) installed wit h condensing focal 
mirrors (7,8^ which condense and reflects the laser light (1) for irradiating the processed object (5). A 
position control unit such as digital process machines, robot is provided to vary the condensing mirror 
angles in predetermined direction with respect to the mirror box. 

- USE - For dismantlings, pipes. 

- ADVANTAGE - The processed object need not be necessarily arranged at particular height during laser 
irradiation. The iaser light is irradiated by installing the apparatus on floor during cutting thereby reducing 
maintenance cost. 

- DESCRIPTION OF DRAWING - The figure illustrates the explanatory drawing of the position control of 
condensing mirrors in laser cutting apparatus. (I) Laser light; (5) Processed object; (6) Condensing mirror 
box; (7,8) Condensing focal mirrors. 

- (Dwg.3/4) 
OPD- 1997-09-12 

AN - 1999-259065 [22] 



PN -JP1 1077353 A 19990323 

F( -1999-03-23 

AP - J PI 9970247993 19970912 

IN - BEPPU SEIJI;HIRAMOTO YONEO;HOJO KIMINOBU;OKIMURA KOJI 

PA - MITSUBISHI HEAVY IND LTD 

Tl - LASER BEAM CUTTING EQUIPMENT 

AB - PROBLEM TO BE SOLVED: To simplify the work at a high position by converging and irradiating the 

high-output infrared laser beam small in atmospheric attenuation from a long-focus converging mirror box 
mounted on a remotely-controllable mobile posture control means. 
- SOLUTION: A first long-focus converging mirror7 and a second long-focus converging mirror8 are 
respectively arranged opposite to each other on a left upper part and on a right lower part inside a 
converging mirror box6, and the mirror box reflects the infrared laser beam from an inlet, and irradiates it 
onto a work 5 at an upper and far point. The respective mirrors7,8 have the large focal distance of >=5 m. 
The mirror box 6 is mounted on a position control means (an NC machine a robot, etc.), which is movable 
on a floor through the remote control, and moved downward of the workS to achieve the cutting work. 
Cutting at high position in a wide range is achieved by finely controlling the mirror box6 in the horizontal 
or perpendicular direction to move the irradiation point of the laser beam. 
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damages caused by the use of this transiatSSb'h . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 In the drawings, any words are not translated. 

DETAILED DESCRIPTION 0"T7\5s3A 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is applied to the overhaul of piping 
arranged in the structure, especially a height etc. about laser-beam-cutting equipment, and is useful. 
[0002] 

[Description of the Prior Art] Drawing 4 is the important section block diagram of conventional 
laser-beam-cutting equipment. As shown in this drawing, the workpiece 5 was cut by condensing 
with the condenser lens 2 in the cutting nozzle 3, and irradiating conventionally, the laser beam 1 
oscillated from the laser oscillator (not shown) at a workpiece 5. The focal distance of a condenser 
lens 2 is about 0.5m or less, and the length of the cutting nozzle 3 which the condensed laser beam 1 
passes is at least 0.1-0. 5m. 

[0003] moreover — the time of this laser beam cutting — the exposure section of the hole 4 of the 
cutting nozzle 3 to the laser beam 1 — 02 etc. — assist gas — usually — 3 - 5 kgf/cm2 It is supplied by 
the pressure. Supply of this assist gas is [ protection of condenser lens 2 grade, and ] 02 as assist gas. 
The improvement in the sectility use and according to oxidation combustion, or N2 It is carried out 
in order to plan upgrading of the cutting plane by things, if it uses and the dross immediately after 
laser beam cutting is blown away. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional laser- 
beam-cutting equipment, in order to have to arrange cutting nozzle 3 grade near the cutting part of a 
height when disassembling the structures, such as piping arranged in the height, since it cannot cut, if 
the cutting nozzle 3 is not brought close to the cutting part of a workpiece to several mm - about 
about tenmm, the incidental activity of an activity of a robot with complicated long arm and many 
joints, installation of a footing, etc. is also needed. 

[0005] Therefore, this invention makes it a technical problem to offer the laser-beam-cutting 
equipment which can cut a workpiece by laser beam from remoteness, without approaching this 
workpiece in view of the above-mentioned trouble. 
[0006] 

[Means for Solving the Problem] Laser-beam -cutting equipment of this invention which solves the 
above-mentioned technical problem is characterized by to have been installed in a condensing mirror 
box and this condensing mirror box, to have reflected a laser beam, and to have two or more 
condensing mirrors which condense and irradiate a workpiece or a condensing mirror and a flat- 
surface mirror, and an attitude control means change an angle of said two or more condensing 
mirrors or said condensing mirror, and a flat-surface mirror in the predetermined direction with said 
condensing mirror box. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
details based on a drawing. 

[0008] The perspective diagram showing the whole laser-beam-cutting equipment configuration 
which drawing 1 requires for the gestalt of operation of this invention, the cross section where 
drawing 2 shows the configuration in the condensing mirror box of said laser-beam -cutting 
equipment to details, and drawing 3 are explanatory drawings showing the outline of the attitude 



and Industry 



10/03/2004 




«ts-i>* Page 2 of 4 

f The % ^ 
¥ «of said condensing mirror box (cx>n^ensH^ggiirror)£ J % 
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consists of a NC machining machine, a robot, etc.) T8, with a crawler belt, a wheel, etc. It is the thing 
which comes to attach the condensing mirror box 6 which contained the long focal condensing 
mirror of a couple. It condenses to the workpieces 5, such as stainless steel piping which reflected by 
said long focal condensing mirror, and was arranged in the height, and the infrared laser beams 1 of 
high power with littie attenuation in atmospheric air (CO laser light, C02 laser beam, etc.) are 
irradiated at them. 

[0010] If it explains in full detail, as shown in drawing 2 , incidence opening 6a is formed in right 
lateral 6c of the condensing mirror box 6, and outgoing radiation opening 6b is formed in 6d of upper 
surfaces. And the 1st merit focal condensin gjnirror 7 o f a couple and the 2nd merit focal condensing 
^ri irror 8 a re arranged in the interior of this condensing mirror box 6. 

[001 1] It is fixed to the upper left in the condensing mirror box 6 with bolts 10 and 12 th rough the 
supporter material 14, and the 1st merit focal condensing mirror 7 is set up so that the laser beam 1 
which has carried out incidence from incidence opening 6a may be reflected in the direction of the 
lower right 2nd merit focal condensing mirror 8. It is fixed to the lower right in the condensing 
mirror box 6 with bolts 1 1 and 13 through the supporter material 15, and the 2nd merit focal 
condensing mirror 8 is set up so that the laser beam 1 reflected by the 1st merit focal condensing 
mirror 7 may be reflected in the direction of the further upper workpiece 5 and outgoing radiation 
may be carried out from outgoing radiation opening 6b. 

[0012] In addition, with the gestalt of this operation, since the distance from the condensing mirror 
box 6 to a workpiece 6 is 5m or more, the focal distance of the 1st merit focal condensing mirror 7 
and the 2nd merit focal condensing mirror 8 is a long focal distance according to this distance. 
[0013] Moreover, as shown in drawing 1 , the position is controlled by the condensing mirror attitude 
control section of the main part 16 with which the condensing mirror box 6 consists of a NC 
machining machine, a robot, etc. That is, with the NC machining machine, the robot, etc., as shown 
in drawing 3 > wi* the condensing mirror box 6, the angle of the 1st and 2nd merit focal condensing 
mirrors 7 and 8 is changed minutely horizontally, or it has become that it seems that it is made to 
change perpendicularly minutely. 

[0014] Therefore, according to the laser-beam-cutting equipment of the above-mentioned 
configuration, the workpiece 5 arranged in the height is cut by laser beam as follows. 
[0015] That is, as shown in drawing 1 , after moving to the lower part of the cutting part of a 
workpiece 5, it condenses to the workpiece 5 which reflected by the 1st and 2nd merit focal 
condensing mirrors 7 and 8 in the condensing mirror box 6, and was arranged in the height, the laser 
beam 1 oscillated from the laser oscillator (not shown) arranged in the floor line 14 is irradiated at it, 
and laser beam cutting is started. 

[0016] The portion of the workpiece 5 by which the laser beam 1 was irradiated melts after a while 
and falls. Next, changing horizontally the angle (namely, angle of the 1st and 2nd merit focal 
condensing mirrors 7 and 8) of the condensing mirror box 6 very small, a cutting portion is advanced 
and the predetermined cutting part is cut. On the other hand, in cutting the workpiece 5 arranged in 
the longitudinal direction, changing the angle (namely, angle of the 1st and 2nd merit focal 
condensing mirrors 7 and 8) of the condensing mirror box 6 perpendicularly very small, a cutting 
portion is advanced and it cuts the predetermined cutting part. 

[0017] As mentioned above, according to the laser-beam-cutting equipment of this invention, it 
writes as the above-mentioned configuration. Namely, a condensing mirror box and two or more 
condensing mirrors which are installed in this condensing mirror box, reflect a laser beam, and 
condense and irradiate a workpiece, By having considered as the configuration equipped with an 
attitude control means to change the angle of two or more of said condensing mirrors in the 
predetermined direction with said condensing mirror box Since the condensing mirror (1st and 2nd 
merit focal condensing mirrors 7 and 8 which have the long focal distance of 5m or more with the 
gestalt of this operation) which has the long focal distance of 0.5m or more can be used, namely, - 
without approaching near this workpiece 5, from remoteness, a laser beam 1 is condensed to a 
workpiece 5, it glares and the workpiece 5 currently arranged in the height can be cut from a floor 
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or this reason, an activity of a roboCvi^^S^^c^fed long arm and many joints b^cPB^&s 
cessary, and the incidental activity of instigation 0& footing etc. decreases. Andwmr©tf©(9fe^ 
equipment becomes unnecessary, settlement of secoSBary trash becomes easy and the cast-away cost 
of a workpiece decreases. Moreover, since laser-beam-cutting equipment is in a floor line while a 
robot with complicated long arm and many joints is unnecessary, the maintenance of laser-beam- 
cutting equipment becomes easy. 

[0019] Moreover, it can reach far and wide by the very small attitude control (angle control) of the 
1st and 2nd merit focal condensing mirrors 7 and 8, and a laser beam 1 can be made to correspond. 
That is, since the angle of the 1st and 2nd merit focal condensing mirrors 7 and 8 is only changed 
perpendicularly very small horizontally, the glaring point of a laser beam 1 is expanded and it moves, 
wide range cutting is possible. 

[0020] Moreover, a cutting nozzle and assist gas become unnecessary. As mentioned above, the 
former and assist gas are [ protection of a condenser lens etc., and ] 02 as assist gas. It uses and is 
the improvement in a sectility, or N2. It is used in order to use and to plan upgrading of a cutting 
plane, but since it carries out it being based on the heat of a laser beam and having melted (fusing), 
assist gas is [ that what is necessary is just to separate a member in this invention ] unnecessary. 
[0021] Moreover, by having made laser-beam-cutting equipment movable with the crawler belt, the 
wheel, etc., when dotted especially with a cutting part, cutting can be performed efficiently. 
[0022] In addition, above, although the 1st merit focal condensing mirror 7 of a couple and the 2nd 
merit focal condensing mirror 8 were installed in the condensing mirror box 6, it may not limit to 
this, and three or more long focal condensing mirrors may be installed in a condensing mirror box, 
and the 1st merit focal condensing mirror 7 or the 2nd merit focal condensing mirror 8 may be 
replaced with the general flat-surface mirror whose reflector is a flat surface. 
[0023] Moreover, although above laser-beam-cutting equipment is movable in a floor line 14 top, 
when it is not limited to this and the cutting part is concentrating [ for example, ] it on one place, you 
may make it a migration means install laser-beam -cutting equipment in the predetermined location 
on the floor line corresponding to a cutting part, without preparing. 
[0024] 

[Effect of the Invention] As concretely explained with the gestalt of implementation of invention, as 
mentioned above, the laser-beam-cutting equipment of this invention Two or more condensing 
mirrors which are installed in a condensing mirror box and this condensing mirror box, reflect a laser 
beam, and condense and irradiate a workpiece or a condensing mirror, and a flat-surface mirror, It is 
characterized by having an attitude control means to change the angle of said two or more 
condensing mirrors or said condensing mirror, and a flat-surface mirror in the predetermined 
direction with said condensing mirror box. 

[0025] namely, — therefore, when cutting the workpiece currently arranged in the height since the 
condensing mirror which has the long focal distance of 0.5m or more (for example, 5m or more) by 
constituting as mentioned above can be used according to this laser-beam-cutting equipment for 
example, without approaching near this workpiece, from remoteness, a laser beam is irradiated and 
can be cut from a floor line. 

[0026] For this reason, an activity of a robot with complicated long arm and many joints becomes 
unnecessary, and the incidental activity of installation of a footing etc. decreases. And since footing 
equipment becomes unnecessary, settlement of secondary trash becomes easy and the cast-away cost 
of a workpiece decreases. Moreover, since laser-beam-cutting equipment is in a floor line while a 
robot with complicated long arm and many joints is unnecessary, the maintenance of laser-beam- 
cutting equipment becomes easy. 

[0027] Moreover, it can reach far and wide by attitude control with the condensing very small mirror 
of a long focus (angle control), and a laser beam can be made to correspond. That is, since the angle 
of the condensing mirror of a long focus is only changed in the predetermined direction very small, 
the glaring point of a laser beam is expanded and it moves, wide range cutting is possible. Moreover, 
a cutting nozzle and assist gas become unnecessary. 
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